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Abstract. Numerical experiments suggest interesting properties in the several fields
of fluid dynamics, plasma physics and population dynamics. Among such properties,
there is a striking manifestation of support splitting and merging phenomena in the
behaviour of non-stationary seepage. From numerical and mathematical points of
view, such phenomena are realized and justified in an initial-boundary value problem
for a porous media equation with absorption.






$v_{t}(t, x)=(v^{m})_{xx}-cv^{p}$ in $(0, \infty)\cross(-L, L)$ ,
$v(t, \pm L)=\psi_{\pm}(t)$ in $(0, \infty)$ ,
$v(O, x)=v^{0}(x)$ in $(-L, L)$ ,
$v$ $v^{0}(x),$ $\psi_{\pm}(t)\geq 0$
(2) $m>1, 0<p<1, c>0, m+p=2$
[10]. (1)
[1], [3,4], [6], [8].
Rosenau Kamin
[10].






(3) $\{\begin{array}{l}(w^{m})_{xx}-cw^{p}=0 in (-L, L) ,w(-L)=\alpha’, w(L)=\beta’, ( \alpha’ \beta’ b ).\end{array}$








$u_{h}=u_{h}(x)$ $N$ $h= \frac{L}{N}$
$u_{h}^{0}\in$ $\{u_{h}^{n}\}_{n=1,2},\cdots\subset V_{h}$ :
(5) $\{\begin{array}{ll}u_{h}^{n+1}=P_{h,k}D_{h},{}_{k}H_{h,k}u_{h}^{n} for n=0,1,2, \cdots,u_{h}^{n}(-L)=(\psi_{-}(t_{n}))^{m-1}, u_{h}^{n}(L)=(\psi_{+}(t_{n}))^{m-1} for n=0,1,2, \cdots,u_{h}^{0}(ih)=u^{0}(ih) for i=0, \pm 1, \cdots, \pm N,\end{array}$
$P_{h,k},$ $D_{h,k}$ and $H_{h,k}$ $u_{t}=muu_{xx},$ $u_{t}=-(m-1)\chi_{u>0}$ $u_{t}= \frac{m}{m-1}(u_{x})^{2}$
([7] ). $k=k_{n+1}\equiv t_{n+1}-t_{n}$ $(to=0)$
(6) $k= \frac{(m-1)h}{4m\Vert(u_{h})_{x}^{n}||_{L^{\infty}}}$
1 2 2 1






(10) $0\leq u_{h}^{n}(x)\leq\Vert u_{h}^{0}\Vert_{L^{\infty}},$
(11) $\Vert(u_{h}^{n})_{x}\Vert_{L^{\infty}}\leq(m-1)\sqrt{\frac{c}{m}},$
(12) $TV((u_{h}^{n})_{x})\leq 2(m-1)\sqrt{\frac{c}{m}},$
(13) $\Vert(u_{h}^{n+1}-u_{h}^{n})/k_{n+1}\Vert_{L^{1}[-L,L]}\leq 2m\Vert u_{h}^{0}\Vert_{L^{\infty}}(m-1)\sqrt{\frac{c}{m}}+4L(m-1)c$
2(Convergence ofnumerical solutions [7]). 1 $\{h\}$
(1) $v$
(14) $\Vert v_{h}-v\Vert_{L^{\infty}(\mathcal{H})}arrow 0$ as $harrow 0,$
$\mathcal{H}\subset[0, \infty)\cross[-L, L]$























Figure 1: 1), 2), 3) $w^{m-1}(x)$ .
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3 4








(22) $\geq\int_{\xi_{1}}^{\theta}(c\phi^{p}(\eta)-c\psi^{p}(\eta))d\eta>0$ for $\theta\in(\xi_{1}, \xi_{2}]$
$\phi(\xi_{2})-\psi(\xi_{2})>0$ $\phi(\xi_{2})=\psi(\xi_{2})$ (
).
5(Stabilization). 3 $\psi_{-}(t)=\alpha’$ $\psi_{+}(t)=\beta’$
(1) $v(t, \cdot)$ $tarrow\infty$ (3) $x$ ) $C[-L’, L’]$
$[-L’, L’]\subset(-L, L)$
$v(t, \cdot)$ $C[-L’, L’]$ $\gamma=\{v(t, \cdot):t\geq 0\}$ $\omega$
$\gamma$
$\omega$-limit set
$\omega=\{w(x)\in C[-L’, L’]$ : $\exists\existsarrow\infty$ as $narrow\infty$ , such that
$v(t_{n}, \cdot)arrow w(x)$ in $C[-L’, L’]$ as $narrow\infty\}$
DiBenedetto $\gamma$ $C[-L’, L’]$ precompact
[2].
$\exists\{t_{n}\},$ $\exists\hat{v}(x)$ : $v(t_{n}, \cdot)arrow\hat{v}(x)\in\omega$ in $C[-L’, L’]$ as $narrow\infty.$
(1) $v_{1}(t, \cdot)$ $v_{2}(t, \cdot)$ Bertsch
[1].
(23) $\Vert v_{1}(t)-v_{2}(t)\Vert_{L^{1}[-L,L]}\leq e^{Kt}\Vert v_{1}(0)-v_{2}(0)\Vert_{L^{1}[-L,L]}$ for $t\geq 0,$
$K$
(24) $(-s^{p})-(-r^{p})\leq K(s-r)$ for any $(0\leq r\leq s)$
$K=0$ $|K|<<$
$1(K<0)$ $t\geq 0$
(25) $\Vert v(t_{n})-\tilde{w}\Vert_{L^{1}[-L’,L’]}\leq\Vert v(t_{n})-\tilde{w}\Vert_{L^{1}[-L,L]}\leq e^{Kt_{n}}\Vert v(0)-\tilde{w}\Vert_{L^{1}[-L,L]},$
$narrow\infty$ $0$ $\hat{v}(x)=\tilde{w}(x)$







$)$ $m+p=2(m>1)$ $m+p\neq 2$
(5)




$m=1.5,$ $p=0.5,$ $c=6,$ $L=1.5$ $u=v^{m-1}$
$u_{h}$ $h= \frac{1}{512}$ 3
$\psi_{\pm}(t)$ $t$
1. $u(t, \pm L)=2$ , and $u(0, x)=2$ on $[-L, L].$
2. $u(t, \pm L)=1.5$ , and $u(0, x)=1.5$ on $[-L, L].$
3. $u(t, \pm L)=1$ , and $u(0, x)=1$ on $[-L, L].$
$tarrow\infty$
3-5 (Figures 2, 3, 4).
$\varphi(t)\equiv\psi_{\pm}(t)^{m-1}$ $\varphi(t)$
4. $u(t, \pm L)=\varphi(t)\equiv 1.5+0.5\cos(2\pi t)$ and $u(0, x)=2$ on $[-L, L].$
5. $u(t, \pm L)=\varphi(t)\equiv 1.5+0.5\cos(12\pi t)$ and $u(0, x)=2$ on $[-L, L].$
6. $u(t, \pm L)=\varphi(t)\equiv 1.375+0.375\cos(32\pi t)$ and $u(0, x)=1.75$ on $[-L, L].$
4 (Figure 5).











Figure 2: 1 Figure 3: 2
$m=1.5,$ $p=0.5$ , $m=1.5,$ $p=0.5,$
$c=6,$ $h= \frac{1}{512}.$ $c=6,$ $h= \frac{1}{512}.$
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Figure 4: 3 Figure 5: 4
$m=1.5,$ $p=0.5$, $m=1.5,$
$c=6,$ $h= \frac{1}{512}.$ $p=0.5,$ $c=6,$ $h= \frac{1}{512}.$
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Figure 6: 5 Figure 7: 6
$m=1.5,$ $p=0.5$ , $m=1.5,$ $p=0.5,$
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